.
Our aim is to investigate the expression of specifically designed genes which produce bioactive aminal peptides in fruit trees. Although many successful transformations have been reported in fruit trees, we chose kiwifruit and trifoliate orange because simple and efficient gene transfer systems had been established in these species (Kaneyoshi et al., 1993 (Kaneyoshi et al., ,. 1994 Matsuta et al., 1990 Matsuta et al., , 1993 Uematsu et al., 1991; Ueno et al., 1993 (Carpenter and Cohen, 1979) .
The hEGF gene under the control of the relatively non-specific cauliflower mosaic virus 35S
promoter, has been introduced into tobacco (Nicotiana tabacum), and whose production of the hEGF peptide (about 60 pg•/m-1 soluble proteins) has been confirmed immunologically (Higo et al., 1993 
Transformation
Leaf disks and petioles of kiwifruit inoculated with the Agrobacterium were cultured on the selection medium. Some calli were formed at the cut ends of the segments, and adventitious buds were differentiated from the calli. The adventitious buds were subsequently transferred to a medium for plant regeneration. Ten plantlets were obtained from 86 treated segments, of which five developed into whole plants (Fig. 1) .
In trifoliate orange, epicotyl segments inoculated with the bacteria were culturea on the selection medium. After 2 to 3 weeks of culture, the adventitious buds which formed at the cut ends of the segments were transferred to a medium for shoot development. Eleven plantlets were obtained from 282 treated segments, of which seven were regenerated into whole plants by grafting (Fig. 2) .
DNA and RNA detection
The presence of the hEGF gene sequence in the regenerated plants was examined by Southern hybridization. The regenerated plants had a band of about 0.9 kbp (corresponding to the fragment containing the CaMV 35S promoter and the hEGF gene) which was lacking in the control plant (Fig.  3) . The results confirmed the presence of several copies of the chimeric genes in transgenic kiwifruit and trifoliate orange plants; some of these plants showed apparent rearrangements. We demonstrated the presence of the hEGF gene transcript in the transgenic kiwifruits and trifoliate oranges by means of RT-PCR. All the transformants examined expressed mRNA (Fig. 4) . The reaction products with Taq DNA polymerase showed no bands, indicating that the bands detected here were not due to contamination by genomic DNA (data not shown).
Enzyme-linked immunoassay of hEGF
The expression of hEGF peptides in the leaf extracts of transgenic plants was examined by an enzyme-linked immunoassay. Grinding the leaves of kiwifruit and trifoliate orange plants with the phosphate-buffered saline solution (Higo et al., 1993) produced extracts with a low protein concentration. Substituting with the TBEK buffer (see Materials and Methods) yielded extracts containing a higher concentration of protein. In kiwifruit, the control extracts from non-transformed plants contained about 35 pg of hEGF-like materials that cross-reached with the presumably specific antihEGF antibody per mg of soluble protein of young leaves. All transgenic kiwifruit plants had about 2-to 3-fold increase in hEGF over the control plants (Fig. 5a) . The highest hEGF content in transgenic kiwifruit plants was about 65 pg• mg-1 soluble proteins after subtracting the background level.
In the trifoliate orange, the control extracts from non-transformed plants contained about 9 pg of hEGF-like materials per mg of soluble protein in young leaves, whereas the six transgenic plants had significantly more hEGF (Fig. 5b) 
